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- AMOCO WOOD RIVER REFINERY - RIVERFRONT DISPOSAL SITE -

SUMMARY

The results of the subsurface exploration and testing conducted under this study

indicate that the Riverfront Disposal Site is underlain by a relatively thick, low-
permeability natural clay barrier. This clay barrier separates the waste materials
in the site from the sand and gravel aquifer which exists below the disposal site.

The aquifer is heavily used and must be protected from pollutants.

The dikes surrounding the Impoundment Area may have allowed some lateral migration
of liquids from the waste materials. Unless the lateral flow of liquids is retarded
there will be movement of pollutants into the Mississippi River and into the Surge
Pond Area and other areas surrounding the site. An effective barrier against the
lateral movement of liquids from the site can be created by installing a soil-
bentonite or cement bentonite slurry wall surrounding the Impoundment Area. The
installation of the wall will create a low-permeability membrane which should be

effective in retarding the lateral movement of pollutants.

The instzllation of a clay cover over the entire Impoundment Area will minimize the
amount of moisture infiltrating the site. This will reduce the quantity of potential
pollutants and, also, the hydraulic pressure on the natural clay barrier and the

slurry wall.

The isolation of the site will allow decomposition and stabilization of the waste
materials to occur over an extended period of time without affecting the environment.
The site has been extensively equipped for groundwater monitoring to give an early

indication of adverse environmental effects, if they occur.

Estimates of the cost of measures designed to protect the site are as follows:
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- AMOCO WOOD RIVER REFINERY - RIVERFRONT DISPOSAL SITE -

Installation of a slurry wall surrounding Impoundments 2 and 3. This wall would
extend vertically from the ground surface, slightly into the surface of the under-

lying clay barrier.

The extimated cost of this work is $§325,000 - $400,000.

Extension of the slurry wall to encompass Impoundments 1, 2 and 3 except for the
levee separating Impoundment 1 and the Surge Pond Area. The extimated cost of

this work in addition to the cost of corrective Action 1 is $310,000 - $380,000.

Installation of two feet minimum thickness clay cover over Impoundment Areas 1,
2 and 3 contoured to provide adequate surface runoff. Solid wastes from the
refinery not classified as hazardous, such as water treatment sludge may be used

in the re-contouring of the area.

The extimated cost of delivering fill and cover material to the site, placing
and compacting, recontouring and revegetating the Impoundment Area is in the
range of $400,000 - $1,625,000. The ultimate cost will depend upon the availa-
bility of cover material acceptable to the regulatory agencies in adequate

quantities near the site.

Installation of a venting system for decomposition gases which would accumu-

late under the clay cover is estimated to cost in the range of $25,000 - $50,000.

Continued monitoring of both upper and lower ground water levels utilizing the
existing wells to insure that no pollutants are migrating from the Impoundment

Area or the Surge Pond Area is estimated to cost in the range of §25,000 per vear.
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Providing security of the site in the form of a fence and/or television mon-
itoring to prevent unauthorized dumping by others is estimated to cost in the

range of $100,000.
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BACKGROUND

The Riverfront Disposal Site near the Amoco Refinery in Wood River, Illinois is
an area of approximately 127 acres lying east of the Mississippi River and west
of the refinery and Illinois Route 3. The main levee protecting Wood River is
east of the disposal site. For convenience of description in this study the site
is divided into two functional areas; the Impoundment Area and Surge Pond Area.
The Impoundment Area in which plant residuals have been disposed is roughly tri-
angular in configuration, consists of approximately 25 acres and is adjacent to

a series of surge ponds used for temporary storage of water from the refinery.

The Surge Pond Area consists of approximately 102 acres.

The Impoundment Area has received plant residuals from the refinery; and possibly
from unauthorized disposal by others; for a period exceeding thirty years. The
primary materials deposited at the site were spent filter clays, water softener
sludges, catalyst fines, API separator sludge, cinders and flyash. However, there
may be significant quantities of various other residues including caustic materials
and sodium polysulfide in certain areas of the site. These materials are known to
have been deposited in the area, although none have been specifically identified in

samples taken during the current subsurface investigation.

In April, 1980 Amoco retained the firm of James Douglas Andrews, P.E., Environmental
Engineering, Inc. and its key consultant, John Mathes & Associates, Inc., to conduct
a study of the disposal site to determine the extent, if any, of adverse environmen-
tal effects resulting from the use of the site and to make recommendations for future

actions to be taken by Amoco to allow limited use and/or restoration in compliance
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with State and Federal regulations.

The study included a subsurface investigation to determine the nature and extent
of subsurface materials including natural soils, fill materizls, disposed resi-
duals and groundwater. Samples were collected of the materials as the investiga-
tion proceeded and laboratory analyses have been made to more fully describe sub-
surface conditions. In addition, a continuing program of groundwater monitoring
is being established to facilitate the detection of future changes in groundwater

quality.

APPLICABLE STATE & FEDERAL STATUTES & REGULATIONS

The Impoundment Area at the Riverfront Disposal Site is primarily a solid waste
disposal site as defined in the Resource Conservation and Recovery Act (P.L. 94-580)
(RCRA) and in'the Illinois Environmental Protection Act. Under RCRA the federal
government promulgated its "Criteria for Classification of Solid Waste Disposal
Facilities and Practices' on September 10, 1979. The Illinois Pollution Controcl
Board adopted '"Solid Waste Rules and Regulations' on July 27, 1973, defining the

requirements for solid waste disposal in Illinois.

One of the objectives of this study is to assess the capability of the site to

meet the criteria established for such sites by State and Federal authorities.

A review of the Federal requirements indicates that the site could fail to meet
some of the criteria for compliance. Specifically, the criteria related to:
(1) Surface Water; (2) Ground Water; and (3) Floodplains may be questioned in re-

lation to this facility.

The potential non-compliance related to surface water arises from the possible
existence of a "...discernible,...discrete fissure...from which pollutants mav be

discharged.” The area which may satisfy this non-compliance condition is the ap-
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parent permeable layer at the interface of natural soils and fill materials on
the riverward side of the levee along the Mississippi opposite Impoundment 2

and 3.

The potential non-compliance related to groundwater would arise in the event the
monitoring wells display adverse effects traceable to the disposal site as a

source. The deep aquifer would be the zone of principal concern.

The site could be found in non-compliance with the flood plain criteria because
the surrounding levees may not protect the site against "...washout of solid waste’

during the 100-year flood.

Should the site be determined to be in non-compliance with one or more of these
criterion it could be included in the "Open Dump Inventory" published in the Fed-
eral Register. Under this circumstance the closure of the site would have to occur

unless sufficient upgrading could be done to eliminate the non-compliance.

GEOLOGIC & HYDROLOGIC CONDITIONS

The subsurface investigation at the Riverfront Disposal Site included borings and
monitor weil installations in both the Impoundment Areas and the Surge Pond Area.
Because the site is known to overlie a highly permeable and productive acquifer it
is probable that any significant past migration of contaminants from the site could

be detected within an area much larger than the 25 acres of the Impoundment Are:z.

The attached boring logs, piezometric contour maps and cross-sections (Appendix
A). illustrate the conditions found to exist in the subsurface during the in-

vestigation performed by John Mathes § Associates, Inc., during April and May, 1980.
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Each boring was advanced until it encountered the sand layer which is known to
exist uniformly beneath the site. This sand layer is hydrologically connected to
the Mississippi River and is a major aquifer. The borings revealed the existence
of a clay and silty clay layer ranging from five feet to more than twenty feet in
thickness beneath most or all of the site. This clay layer appears to separate
the waste materials from the underlying sand aquifer. Samples of the clay layer
were collected from three widely separated areas and tested for permeability.

The samples displayed coefficients of permeability in the range of 1.29 to 3.06 x

1078

cm/sec. indicating that the clay will allow the movement of water only at a
very slow rate. However, it was also found that a number of the samples in the upper

portion of the clay layer displayed a characteristic hydrocarbon odor. This seems to

indicate that hydrocarbon-bearing fluids have penetrated the clay barrier to some extent.

Examination!of boring logs: B-1, B-2, B-3, B-4, B-6, B-7, B-8 B-10, B-13, B-14, B-15
and B-16, reveals that only in two borings was the hydrocarbon odor detectable be-
low approximate El. 400 MSL. In most of these boring locations the piezometric
surface of the deep aquifer on May 27, 1980 was below El. 400 MSL; probably re-
flecting the influence of pumping in the area. Under the controlled river ele-
vations the normal pool seldom drops below El. 398 MSL and, therefore, the gradient
across the clay layer underlying the site is seldom a very large number. When the
river rises above the normal pool elevation the gradient may actually reverse and

the direction of movement within the clay layer may be upward.

In general, the investigation disclosed the existence of two piezometric surfaces
over the site indicating the presence of a "perched'" water table. The shallow or
"perched” water table existed at a piezometric level ranging from El. 420 MSL to
El. 412 MSL as measured in shallow piezometers on May 27, 1980. The gradient in
the shallow piezometers was westerly, toward the Mississippi River. There was also

a deeper piezometric surface ranging from El. 398 MSL to El1. 391 MSL over the area
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on May 27, 1980. The gradient in the deeper piezometers was north-easterly, probably
toward the Amoco refinery wells. The perched water table and the water of the decper

sand aquiferseem to be separated by the relatively impermeable clay stratum.

Sixteen borings were advanced to depths ranging from thirty to seventy feet in an
effort to define the nature of the underlying soils. In addition, three borings were
made within the impoundment areas to determine the nature and amount of wastes con-
tained in the site. Fifteen piezometers were placed in the deep boreholes and nine
additional shallow piezometers were placed adjacent to the deep piezometers. This
system of piezometers provides an excellent means of monitoring groundwater elevation
and quality in the vicinity of the disposal site. Samples have been collected from
the piezometers and results of the analyses afe included herein. (Appendix D)

Details of the piezometer installations are given in the attached report by John

1
'

Mathes & Associates, Inc. (Appendix A)

WASTE MATERIALS & AFFECTED EARTH MATERIALS

Because of the non-homogeneity of the disposed residuals and affected earth materials
it i1s only possible to make estimates of the quantities involved. There are no ex-

isting records to corroborate the estimates. The boring logs and planimetered areas
from recent aerial photographs of the site have been used to make gross calculations

of the quantities of waste.
There are three subdivisions of the Impoundment Area designated as follows:

Impoundment 1 -- northernmost
Impoundment 2 -- middle

Impoundment 3 -- southernmost
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In Impoundmznt 1, there appears to be an average 12 feet of residuals including
solids, liquids and soil materials. Underlying the residuals there is an average
16 feet of affected earth materials (based upon the odors noted in the boring logs).
It appears that only the upper portions of the in-place clay have been affected.
The area of Impoundment 1 is 22.3 acres including all of the surrounding bemrms.

It is unknown how much, if any, of the land west of the westernmost berm might be

affected, considering that much of it may be composed of permeable fill.

Impoundment 2 exhibits an average 15 feet of residuals and 20 feet of underlying
affected earth materials. In addition the surrounding berms appear to be affected
to some extent by lateral migration of pollutants. In the following volume esti-
mates it is assumed the area of the affected berm is 2.1 acres and Impoundment

Area 2 is 2739 acres.

Impoundment 3 displays 15 feet of residuals and 20 feet of underlying affected
earth materials. Also, the surrounding berms appear to be affected by lateral
migration of pollutants. In the following volume extimates it is assumed the area

of the affected berm is 2.48 acres and Impoundment Area 3 is 1.93 acres.

The approximate volumes of residuals and affected materials are calculated from the

estimates given above:

RESIDUALS AFFECTED EARTH TOTAL
Impoundment 1 428,000 cu yd 571,000 cu vd 999,000 cu yd
Impoundment 2 57,000 cu yd 195,000 cu vd 252,000 cu vd
Impounment 3 46,000 cu yd 201,000 cu yd 247,000 cu vd
Total: 531,000 cu yd 967,000 cu yd 1,498,000 cu vd

It is assumed in this calculation that any pollutants which may have migrated from
the Impoundment Area and affected earth materials beyond the berms of the Impoundment

Area is insignificantly small by comparison with the residuals and affected earth
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materials within the area itself.

In determining the total quantity of residuals and potentially affected earth materials

it is assumed that the surge pond area east and south of Impoundment 2 in the vicinity

of B-12 and a 100 foot wide strip north and west of the Impoundment Area are affected.
RESIDUALS | AFFECTED TOTAL

EARTH MATERIALS
max. min. max. min. max. min,

Impoundment Area 531,000 531,000 967,000 967,000 1,498,000 1,498,000

Fringe Area - -- 283,000 -~ 283,000 --

Total: 531,000 531,000 1,250,000 967,000 1,781,000 1,498,000

REGULATORY STATJS & POSSIBLE CORRECTIVE ACTIUNS

The Riverfront Disposal Site is under current surveillance by the Illinois E.P.A.
(IEPA) Field Operations Section. In recent months IEPA personnel have expressed con-
cern regarding the site and have requested that action be taken to halt the use of

the site for waste disposal. In response Amoco has advised IEPA that the current study
is being conducted and has also conducted cleanup operations in portions of the site.
It is possible that IEPA will initiate an action before the Illinois Pollution Control
Board (IPCB) to force cessation of disposal operations and remedy any environmental

damage.

Under federal regulations adopted pursuant to RCRA the site is subject to being

classified as an "'Open Dump' under the inventory efforts which are currently in pro-
gress. An adverse effect of this inventory would be publication of the "Open Dump"
sites in a national listing. Also, it is highly probable that such a listing would

trigger an enforcement action at the state or federal level.

Because the current study reveals conditions which could lead to adverse environmental

effects and may show that such effects already have occurred on a limited scale, there
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are some possible corrective actions which should be considered. These are described

generally in the following paragraphs:

Pollutants could be released from Impoundment Areas 2 and 3 laterally through
the levee bordering the Mississippi River. A minimum program for containment
involves a slurry wall of impermeable material such as soil-bentonite or cement-
bentonite which would encompass these areas. The slurry wall would extend
slightly into the surface of the underlying clay layer. This work may be hin-
dered by the nature of the materials used in constructing the levee, and, also,
by the relatively small lateral clearance between the Impoundment Area and the

Mississippi River.

The construction of the slurry wall may require some dewatering of the wastes in
Impoundments 2 and 3. A liquid collection and removal system could be installed
within these impoundments to reduce the hydrostatic head. The liquid removed

from the impoundments may be circulated to the Amoco Refinery's wastewater treat-

ment system before discharge.

There is evidence that migration of pollutants may be occurring around lmpound-
ment Area 1. A slurry wall such as described above could be placed arcund that

Area if future monitoring indicates a need.

The berm dividing Impoundment 1 from the Surge Pond Area, appears to be con-

structed of clay materials and should be reasonably impermeable.

The Impoundment Area should be capped to reduce further infiltration of moisture.
Most of the waste material is deposited above the shallow water table and cap-
ping will reduce the leaching effects from infiltration. 1Ideally, this could

be accomplished in part by continuing disposal of inocuous plant wastes such as
water softener sludge which is generated in rather large quantities. The re-

maining fill capacity to bring the Impoundment Area to an elevation near the top
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of the surrounding berms is approximately 357,000 cubic yards. Cover material
required to place a final cover of two feet over the Impoundment Area would be
approximately 100,000 cubic yards. A thick grassy sod should be maintained

over the cover material to prevent washouts from flooding.

If the Impoundment Area cannot be permitted for filling with inocuous plant
wastes or other available materials, it may be necessary to re-contour the Site
to obtain adequate drainage without importing a very large quantity of fill

material.

There is some possibility of lateral migration of decomposition gases if a highly
impermeable cover is placed on the site. A system of filling should be planned
which incorporates the use of coarse-grained materials over the residuals and
beneath the final cover; along with an adequate number of atmospheric vent stacks;

to assure the relief of gas pressure within the fill material.

Both the shallow aquifer and the deeper aquifer should be periodically sampled
and analy:zed to reveal the migration of pollutants, if it occurs. A group of
paraneters designed to indicate the occurrence of migration should be devised

and submitted to the appropriate regulatory agencies for approval.

Unauthorized access to the site should be prohibited by constructing adequate

fencing and/or the installation of television monitoring.

It is suggested that the Surge Pond Area be observed for a period of time through
the installation and sampling of two additional shallow monitor wells at the
eastern edge near the northern end. If these wells indicate adverse effects,

additional extensions of the slurry wall may be required.
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NOTES

It appears obvious that pollutant migration my occur through the berms and/or fill at
the surface of the in-place clay. Even though a portion of the berms were constructed
with dredgings of silt and clay, they probably were not well-compacted and are per-
meable to a degree. The upper areas of the in-place clay may be affected, but the clay
itself seems to be adequately protecting the water-bearing sand which underlies it.

To save time and construction costs, this should be verified over a pericd of time bt

water samples from the sand and from the perched zone.

Although additional berms could be emplaced, it is believed that the slurry wall may be
the more effective solution, both constructionally and cost-wise. With the slurry wall

in-place, additional inocuous fill could be placed and final cover added.

Some form of slurry wall or equivalent construction will have to be installed to prevent
the migration of pollutants into the Mississippi River. A slurry wall only along the
Mississippi will provide a temporary dam around which perched, pollutant-laden water will
eventually find another route. The Impoundment Areas should be completely encompassed
and eventually covered. Some effort should also be made to control the addition of
fluid. Once the slurry wall is in-place, there is no reason why non-ha:zardous solid
waste fill could not continue to take place, although addition of fluids should be

limited or controlled.

Further, considering that some clean-up of at least the northernmost surge pond mav be
necessary, it is thought that there may be some advantage in extending the slurry wall
around that area. However, it is suggested that a final decision in this regard await

results of additional groundwater monitoring.

Considering the problems of siting a new disposal area in Madison County, probably at
some distance from the point of generation, with the attendant developmental and hauling
costs and public opposition; the additional capacity for on-site non-hazardous waste fill

may be advantageous,
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Location

Number

Water Elevation

ELEVATION DATA SHEET
AMOCO Waste Disposal Site

April 29, 1980

Ground Elevation
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396.
394.
397.
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Loo.
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31
64

76
2
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AMOCO Waste Disposal Site

May 27, 1980

Water Elevation

Ground Elevation

393.
390.
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394.
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397.
396.
395.
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397.
395.
396.

397.
398.

413.
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428.
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76
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34
67
38
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55
19

16
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54
56
11
54
00
00
43
56

432.
436.
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425.
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427,
434.
433.
418.
435.
422.
419.
437.
436.
426.
435.
429,
.43

434

437.
432.
437.
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427.
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419.
426.
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436.

12
79
43
76
64
19
68
73
98
08
60
46
64
50
12
26
19

46
20
13
64
19
01
48
35
36
50

Top of Pipe
Llevation

433.52
438.96
431.30
429.03
436.30
429.02
436.70
435.74
420.87
435.98
423.70
422.55
437.79
429.96
437.72

432.94
438.96
437.31
429.64
420.33
420.76
428.63
437.56
438.60
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8 121 55 Odor -w/Oxidized Matter & Stains 1-1
= From 29.5' to 33.5'
5 g
6 2 13| ss 1-1 i 1
<
£ 2 , 4 \
f s i "35- ‘l‘ SS COntd. WH" ﬂ
O o
GROUND WATER DEPTHATCOMPLETION ____ arFTer___14 days __ 35.25rren _—
J SCALE 1" = 5

JOHN MATHES & ASSOCIATES, INC.—



o———

e
p——

1

770-80

pRILLING METHOD _H-A. & W.B.

Bignall
Black

»

DRILLED BY

4/15/80

Yes

DATE DRILLED
PIEZOMETER

CONTRACT

LOGGED BY

RECORD OF SUBSURFACE EXPLORATION

. s 1 d
PROJECT Amoco Waste Disposal Site BORING cont
- SHEAR STRENGTH, TSF
- 5 | % on? ou2
t we | w (7] 24 g ] 0.5 10 15 20 25
£ 22122 B MATERIAL S £8
E FERR z ) -;-. % WATER o CONTENT % Y
ELEVATION 397.12 g o 20 0 « © | 00
14 SS Dark Gray CLAY WH-1
. |
15| SS WH-1 J
-Dark Gray & Black Below \\
39.5'
409 16l ss WH-1 ‘
v 7
?
17 SS WH-2 ! ]
]
L)
1
454 18] ss 1-1 ol
l
i 3 i i ]
19| ss Dark Gray Silty Fine SAND 1-2 c'; ‘/
Dk Gr CLAY w/Fi Sand Parting
50 sS Began |Gray to Dark Gray Silty Fine
20 Wash |[SAND w/Traces of Lignite L-5 _
Bore € 1
21| sS | 51.0' 12-16
554 22| SS 9-12
231 SS 12-14
T.0.B.
L 60
GROUND WATER DEPTH AT COMPLETION AFTER _14 days __35.2'AFTER —_—

SCALEV*=__ __ 5'

JOHN MATHES & ASSOCIATES, INC.—™




RECORD OF SUBSURFACE EXPLORATION

PROJECT Amoco Waste Disposal Site - BORING 2 JOH THES
- SHEAR STRENGTH, TSF
X v oP 2 ou‘2
- 8 b z C
Efeklew!| 2 DESCRIPTION OF 4 Eofe o e e a0 a
£ |23|3z 5 MATERIAL S 34
f 32| & Z o > 13 WATER  CONTENT. & 4
SURFACE ELEVATION _L3k 70 E o 20 @ &0 0 100
_ CINDERS
o .
c| v 1 SS Brown CLAY w/Silt, Oxidized
l o ® . 7-10 1
‘il Spots & Traces of Fine Sand
-Brown & Brown Gray From&.0' 8-10 i
-5 1 2 SS .
> >
» ®
o o
= 3 | SS R-12 '
g &
1
H10- 4 [ sS 8-12 %
-Brown From 11.5!
T 5 | ss! 7-9 4 ’
[4
!
s —F154 6 | SS Grayish Brown SILT w/Fine 3-10 ﬂ ~7
g SAMD
- 7/
5 E Brown & Brownish Gray CLAY V4
7 SS w/Silt, Oxidized Spots & 5-8 N
B Traces of Fine Sand AR
N )
2 G20 8|ss 6-6 ﬂ T o
3 2 -Grayish Brown From 21.5°' =1
B -
o © 9 | sS 1-3 ~3.
\ﬂ\A
. ~k
ih2s410 | ss g;'gh‘ Gray & Black Silty CLAY w/ 3-14 0
@ or Organics & Traces of Fine — =
b= S1iah Sand Pia
3w 1 SS Od'g t [park Brownish Gray Clayey 3-6
ol & or SILT w/Sandy Seams & Black ¥
R =  Organics
~ = Slight | : 0
. ~30-112 | SS |0dor Dark Gray & Black Silty CLAY| 1-1 3
8 Water P
T £31.0° 3 )J
o Y 13| SS | S1ight|Dark Gray Clay w/Silt, & i
g9 Odor |Oxidized Spots : A
€ 3L 1 il sslos, HrSittArwrtreoftrgemies] 1-2 <K
§ a |35 ° contd. [\
- L
GROUND WATER DEPTH AT COMPLETION __Yes  AFTER 24 Hrs. 41,3 arren_28 days h2.5'
SCALE1*=___ G§'
JOHN MATHES & ASSOCIATES, INC.—




i RECORD OF SUBSURFACE EXPLORATION
PROJECT ___ Amoco Waste Disposal Site BORING __2_tontd. OHN MATH
,_ SHEAR STRENGTH, TSF
- & e on? ou 2
Eleklea| o DESCRIPTION OF 2 - P S R L
£El3z|2x| B MATERIAL 9 14
‘&:, oz | v Z m : o WATER . CONTENT % U
2 ELEVATION Q S I » 40 o 80 | 00
L 14 =SS Gray Silty CLAY w/Traces of [\
= Organics . N
o x! $1iaht _;nﬁ.ﬂ_l.a.ck_s.pnu_@_l*ﬁ LY \
° i K 15] ss Odof Gray CLAY w/Black Spots WH-3
r_; o '
-Dark Gray From 39.0' to
A 40 4/72/80 | y4s5 5 Y ? 1-2
T > > 161 SS Water 1 \\
2 o e 4.3 7 N
0 D AN
“ 8 ’
. 2 8 1785 WH=2 r X
£ 8 7
5 3
F -u5 4 18 ss WH/9''-1/3""
l 82x10" F’
| 19 SS Lms/sec WH - WH ]f
- 49.0°
l Gray & Dark Gray @ 49.0 o WH-WH - i
€l 1% 20}ss iy l
< - Dark Gray Below 51.5'
- W
1 T ;" WH/B'C]/BH
i. 21188
L a \
P - 4 . P
[ 4w “WH-2
J + 55 22| SS
§ b7 / /
w 8 . ]
< w WH/9't1/3"
[ > 8 23] S5 Gray CLAY w/Silt & Black ?\ 7
Spots ‘\
7 60 | 24| sS WH-1 b ‘{
i | =
{ ' : 25| ss Gray Fine SAND w/Silt 1-2
(3 < -Fine-Medium Below 64.0'
~| x| 65 26| sS 4-5
L]
. b 27 9-9
{28
£ 5 8| ss
=170 2
=r - 16-19
.l § g T08
GROUND WATER DEPTH AT COMPLETION arFTer 24 hrs. 41.3" arren_28 days k2.5°
- SCALE1*=__ §'
l JOHN MATHES & ASSOCIATES, INC.—




RECORD OF SUBSURFACE EXPLORATION

' W i 1 Si
! PROJECT Amoco Waste Disposal Site BORING __3 JoM 15
. - SHEAR STRENGTH, TSF
] - 5 | % -t
: Elug|u.| @ DESCRIPTION OF g : I L A T S I
-_ g (38132 5 MATERIAL S 13 T
’ E bZ | v Zz o 2 oy WATER o CONTENT. % Y
SURFACE ELEVATION 429, 43 & o 2 40 80 0 0
, FTICIER CARE T RUBBLE
» Brown Gray Silty CLAY w/Sand
T x HCa ¢ Traces of Gravel
g o 1 $S | Odor 4-12
2 Black Silty & Fine Sandy R
HC
5] 2 |FLyAsH 10-11 e
2 SS Y
> > Odor
O o \
8 ¢ HCa \
g & 3 S5 Odor b-4 \
g 8 T
8 4 HCa Odor ‘\ b,
L1044 | ss [Water 1-12
® 9.5 L d
\A
5 | ssihcaodor 3-5 P
Dark Gray Clay w/Black Spots 1
< “15"J 6 | SS M 20dor[ Dk GF TLAY w/STTE, BT3cK Sp 1-2 ]
l‘ § HcaOdor| Interbedded Seams of Gray T
71 ss ¢ Dark Gray Clayey SILT, 1-2 .
o Silty CLAY & Fine Sandy SILT J
w o w/Oxidized Stains ]
lg L1204 8| ss[T20dor WH-2 : f
() 3 Dark Gray & Black CLAY 1
¥R w/Silt &€ Oxidized Spots )
ié g g | ss|Hca0der 2-3 0
I
-Gray & Dark Gray w/Black n "
l | 25.] 10| ss[H30dor| o e From 24.5° 2-3 Q
= \
p J \
t o 11| ss [Hcaodor 2-3 7
4. ,
}2 « Dark Gray CLAY ' \\
L~ T304 12| ss ' -w/Silty Pockets @ 29.0' 1-2 y
l 2 -w/Silty Partings @ 31.5' _ -
z - R i
| " 13] sS ~ WH-2 ; 4
D) ]
g -Dark Gray & Black @ 34.0'
- 3 WH-
gz 2354 wl ss|  b——— contd. ——— " — Jr
J o A
} GROUND WATER DEPTH AT COMPLETION ______ AFTER _5_days 32.4" arren -
SCALEV' =______S'
I. JOHN MATHES & ASSOCIATES.INC.—




RECORD OF SUBSURFACE EXPLORATION

I ' W i 1 Si d.
. PROJECT Amoco Waste Disposal Site BORING 3 cont
' - SHEAR STRENGTH, TSF
X sV or/2 ou -2
- o 8 L < [3
Elgg|ge| B DESCRIPTION OF 2 Y RS AL
£ 13z13x| B MATERIAL = 14
w Nz | ® z o 2 : WATER o CONTENT % 'i
. gLevation 304 43 £ Jo 2 0 o e e
I =2 Dark Gray CLAY ' ]
v |
ol I N H
E ; g 15, 55 - WH-2 ' s <k
< = ! \
40 | 16| ss WH- 1 g '
i 5 @ -Dark Gray & Black @ 41.5' 1
0 o
g w 17] sS 1-3 o
- [}
g & T
97 1875%S :
v—hs—n 12"1 !?
i /
SAND , /
)
- | R e =T T
<l [P0 M9LES Dark Gray Silty Fine SAND
4 v
B
) Began
" WBE54.Q'
I TR . 4
S ow
: —_-
s 8
« W
[fE
-Dark Brownish Gray Fine-
. . , _
‘ Feo4 21| ss Medium w/Sl.:'(t)BFrom 59.0 13-20
[- -]
=
M W
)
ol «
r'-: =<
65 -
o
0
' E
5 2 '
< 9 I
£ 3 |
z Z2F 4
5 & |
O o
r GROUND WATER DEPTH AT COMPLETION _________ AFTER __2_93Y8 __3&&'”_7“
SCALE 1* -____5;_ M
| JOHN MATHES & ASSOCIATES, INC.—




RECORD OF SUBSURFACE EXPLORATION

Amoco Waste Disposal Site

PROJECT BORING =
: - SHEAR STRENGTH, TSF
g 5 | % ch oy
. (% w -
' E’ 28 | By @ DESCRIPTION OF 3 2. bttt
. £ 122032 | B MATERIAL 9 1
l AR z o 5 |n WATER _ CONTENT. & U
[=] E + [ ] -+
: SURFACE ELEVATION L2c.76 o |[° 20 40 0 0 100
' | Fill
Zix . 4
E o 1 ss Hcaodor Black Silty CLAY w/Sand 1 f
& lm -w/Traces of Gravel € 4.0' ”
L 54 2 | ss Hcaddor 3-3 %&
o B Black Silty & Fi S4AN
o ack Silty ine Sandy
w w -
o § 3 | SS HCalbdor FLYASH 2-2 )
1 el A
wod 4 | ss HCa0dor i b j
' Water 3-7 l
@ IO.S'B] . “
ack Coarse Grained THERMAL
5> | S5 |[HC20dorleoke ¢ Fine Sandy FLYASH 1-4 \
)
i
! T
o |15 ] 6 | SS |HCaOdor 1-1 \|
Cla
A Gray Silty CLAY w/Oxidized ‘
e | o 2
s 7 | ss {HC80dorgots £ Stains 1-2 B
i -w/Traces of Fine Roots @ p
| D& HCaOdorl 16.0' 7
o & 1201 B | SS | gegan |-w/Fine Sandy Partings €19.0! 1-2
(=) g WB € 20.[
w 5 Dark Gray CLAY N
! . & -w/Sandy Lenses © 22.5' \ N
‘ 9 | SS |Hcaddor -w/Black Spots From 22.5' to| 1-1 L
29.0' 1
26 - 3
m‘ i
. {
b= ! N
C | e
¥ = \r
ofa 10| ss |HCa0dor
~ . /
~i=i}304 /
| 8
E -Dark Gray & Black
g 1| ss WH-2 5 ‘
£ 5
& 2351 Contd
' o
GROUND WATER DEPTH AT COMPLETION aFten 4 days  _22.2' arren

SCALE1"w___ _§'

JOHN MATHES & ASSOCIATES, INC.7™
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=
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o

J 4 K. N
Roberts

Black

LOGGED BY

Yes

PIEZOMETER

pRILLUNG METHOD _H-A. & W. B.

RECORD OF SUBSURFACE EXPLORATION

A W i 1 Si L contd.
PROJECT moco Waste Disposal Site BORING n
- SHEAR STRENGTH. TSF
- 5 o 002 ou?
Elufles| 2 DESCRIPTION OF 4 - LA L
£ (3z(2z| & MATERIAL 0 £9
w |9z & z o S I~ WATER CONTENT. & &
(=] > + ® +
_ELEVATION 390,764 Z Jo 20 a0 s © 100
11] SS Dark Gray CLAY
Dark Gray Silty Fine SAND
12| SS 10-13
L 40 -
13| S5 8-9
45 ~
14{ SS T0B 11-13
L 50 -
- .
]
GROUND WATER DEPTH AT COMPLETION aFtea 4 days 22.2° \cyen _—

SCALE 1" =

Sl

JOHN MATHES & ASSOCIATES, INC.—




-

Biaqnall
Black

DRILLED BY
LOGGED 8Y

S

4/3/80
Yes

pon
DATE DRILLED
PIEZOMETER

———

770-80

CONTRACT

Hollow Auger

DRILLING METHOD

RECORD OF SUBSURFACE EXPLORATION

PROJECT Amoco VWaste Disposal Site BORING J‘OHNHMHE
- SHEAR STRENGTH. TSF
X sV or:2 ou-?
£ P e « -
£ sk el B DESCRIPTION OF S I AN AL
£ 132|32> 5 MATERIAL S 34
REERE] S o S |m WATER CONTENT & U
o > |+ +
SURFACE ELEVATION 435 6L 8 20 40 80 8 100
Black Silty & Sandy FLYASH
1| ss 2-2 ®
| 5] 2| ss 1-2 i
3 SS 1-1
104 4 SS 2-4 }
5 SS 3-3
M
<
r-lS- 6 SS 1-1
Water 4
oo
71 SS 16 17.6(PaTR TV T FTack CLAY w/ 1712 !
“10xidized Spots J 1/
Interbedded fray Silty Fine ,!/'
204 8 sS SAND & Fine Sandv SILT Seams 2-1 T
w/Oxidized Stains ll
9 | ss 2-2 ?
\
Slight ¥
LZS— 10| SS | Odor [Brownish-Gray Silty CLAY w/ /12" +
Water Hxidized Spots
€26.0'|Dark Gray & Black CLAY w/ y
11] SS Oxidized Spots & Silty 1-2 %
|Pockets A 1
Dark fray & firay Silty CLAY P
-304 12) SS w/Oxidized Snots & Stains 1-1 <
1.29 1o-qr‘rav CLAY \
X -w/0Oxidi g -
13] s5 [coaVsec w/Oxidized Snots & 31.8 WH-2
-Dark Rray Below 34.N' .
| ac -w/Black Spots A 34.n' WR-2 6]
35 14% SS contd. ;

GROUND WATER DEPTH AT COMPLETION ____Yes
BCALEV"" =___ 8%

AFTER 26 days

36.0' arten

JOHN MATHES & ASSOCIATES, INC.—



P

RECORD OF SUBSURFACE EXPLORATION
l- w H H d-
' PROJECT Amoco Waste Disposal Site BORING 5§ cont J‘omuumis
!. - SHEAR STRENGTH, TSF
= 2 | ¥ o2 ou2
£ §§ Pw © DESCRIPTION OF $ g Il o8 o s 20 o2s
I a - b -7 LA B B S S B B A mon
. Eol3z| 2> o MATERIAL S 34
'6" 3: o 4 3] i : WATER ° CONTENT. & :
. ELEVATION Lon AL 8 I 20 40 &0 e 100
A T 59 T.Pay CLRY - ’n
= -Dark Gray & Black @ 3A.5' 1
%o WR7aM7e™=1/3" {1
, 15
W~ ! /
-w/Black Spots @ 39.n' )\ /
40 16 WH-2 .
> > Vs
_ O m
S g ] Park Gray Fine Sandy Silty
B 7
3 8 CLAY 1-2
?_s &
-45- 18 Dark Rrav Silty Fine-Medium | &-8
SAND w/Traces of Lianite
L-5
19 !
-w/1"" Clay Seam @ 49.0' +=T7
g 504 20
r{ > 21 6-11
o)
l:‘J r
lg w55 ] 22 5-4
4 w
6 =
w O
£ o
ik 6-5
l e | 60| 24 -fray 10-12
9 TOB
2
3
l: g
353
~ x| |65
l o
)
| E
w
5 3
l; 2
= o2
2 - L -
| £ 2
I > o
| GROUND WATER DEPTH AT COMPLETION arren_ 26 days 36.0' Arren
t
SCALE 1" = 5
I JOHN MATHES & ASSOCIATES, INC.—




r.ts—i Y] —-_- [ | ~—=1}I

N o )

.. LY A, o
L

0

T /8

DRIl e

~r

70-

«uNTR..L,

RECORD OF SUBSURFACE EXPLORATION

PROJECT Amoco Waste Disposal Site BORING JOH m_:t_s
- SHEAR STRENGTH, TSF
= 5 | % oL oy 2
ElEE|ge| B DESCRIPTION OF 2 = L N
£ |2z|3; 5 MATERIAL S £k
% sz | @ Z o 2 _'; WATER . CONTENT & _L+L
SURFACE ELEVATION 427.19 & o 20 0 80 &£ w0
Dark Gray & Brown Silty CLAY
& GRAVEL w/Sand
o 1] ss 14-19
L]
o
5 2 ssS Black SILT w/Sand & Cinders
- - 1‘1'11 \
> N
)
)
o {HCaOdor| -w/Grave! 7-11 >
o 3| sS J
o) L~
- Dark Gray CLAY w/Oxidized & —
10 4 | ss [Hcs 0dor{Black Spots, & Traces of Sand L4-4 r
& Gravel L-
Dark Gray Clayey Silt w/Fine L
5 | SS |Hca0dor] Sand & Black Spots 6-6
A
Dark Gray Silty CLAY w/Black é‘
151 6 | SS |HCaOdor| Spots 2-2
> ' -w/Trc of Fine Sand @ 14.0' \
v -Dark Gray & Black w/Sand v
> 7 SS Hca_OdOl" Pockets 2-3 \
. Black CLAY i
E 204 8 | sS HCa0dor -w/Sand Pockets € 19.0°' 2-2
2
<
- [}
%‘ 9 | SS |Hes Odor Dark Gray & Black & 22.0 2-5 ]
-Gray & Dark Gray w/Black & . ’
T \
. r_zs_ 10] sS HCBJOdOI' Oxidized Spots P 24.n 2-2 (8]
o A
g -Black & Dark Gray Below K
< HG 0Odor] 26.5' 1-1
2 1| ss |He ‘
- ‘l //
:% _30_ 12 SS HCQ_OdOF - 2-10 b
o Dark Gray Silty Clay
O
E
] Dark Gray Interbedded Clayey
2 SILT, Sandy SILT, & Fine SANI
z
= Seams
J -
2 F3s 13| ss [i20dor. contd. ———— 3-10
o
GROUND WATER DEPTH ATCOMPLETION _____ AFTER _]_days 25.4' arren

SCALE1""=______§'

JOHN MATHES & ASSOCIATES, INC.—




i ) RECORD OF SUBSURFACE EXPLORATION
. PROJECT Amoco Waste Disposal Site BORING 6 contd. JOHN MATHES
l - SHEAR STRENGTH. TSF
X | 4 o®2 ou-2
- . o c - <
£ (3 de| @ DESCRIPTION OF 2 I T T S S B
Z |3%|s52 = MATERIAL S 34
SRR G 2 £ |
i > |3 WATER | CONTENT.% 4
ELEVATION 202 19 & | 20 40 60 80 100
T3 L85 Dark Lray Interbedded Liayey
s SILT, Sandy SILT & Fine
‘ _‘g -~ SAND Seams
0
&
% Dark Gray Silty Fine SAND 12-18
> 5 40 7| 14| _SS w/Clay
0 o
o o
g 8 F———— TOB
Z o
& S
| 45 ]
|
e d
g |} -
g 4
[
~
El_q‘ k
o
L g
- -
*E il .
o 2
p R
l[ 7Y :
o a -
![ 34
I[ : i
(-
1
[
™~
N —
# B
o
2
£ i
L2
l[ x
2 26 1
o B
I'I GROUND WATER DEPTH AT COMPLETION _________ AFTer _1 _days 254" aFren_ -
I_ SCALE V' = 5.

JOHN MATHES & ASSOCIATES, INC.—




™ e ™
oRiL{ED BY

- -
DATE DRILLED

Roberts
Black

770-80

CONTRACT

LOGGED BY

Yes

PIEZOMETER

H.A. & W.B.

ORILLING METHOD

RECORD OF SUBSURFACE EXPLORATION

PROJECT Amoco Waste Disposal Site BORING 7 JOH THES
- SHEAR STRENGTH, TSF
- g 'z o-:n __o‘;';"?
EleElue| @ DESCRIPTION OF 2 Y AP ST L L
£ |133|3> S MATERIAL (e} 22
Y S| &~ o) ] z
& $2| 8 4 o 3 : WATER o CONTENT. % by
SURFACE ELEVATION ___43L4 AR 8 I 20 o ®© 0 10
Dark Gray Silty CLAY
-Black w/Sand Below 1.5
1| ss -w/Rock Fragment @ 1.9' 6-7
5 2 S HCaOdorB‘aCR Fine Sandy SILT 4-3 d
\
3 | ss [HcaOdon -1
Dark Gray & Black CLAY w/
}_10.1 L | SS |HCaOdor{Oxidized Spots 4-6 .
R \
Black Oily Silty FLYASH 1N
5 | sS |HCaOdor] 2-5 D
-w/Wood Fragments @ 14.0' / '
[ 15 ] 6 | SS [HCaOdor] 6-4 b
]
Black & Dark Gray CLAY w/Si i
7 | SS [HCaOdor{Pockets & Oxidized Spots b-4 o
4
Gray & Black Fine SandySILT 7
- ya
1 20 8 SS HCaOdorw/Si‘ty Clay Seams 2-2 7
. /
HCaOdor P2rk Gray & Black Fine Sandy - -+
3 LSS °fsitty CLAY 35 /
-w/Silty Fine Sand Seams @ \[ )
21.5! d
254 10] SS |HCa0dor gray ¢ Black @ 24.0° 3-5 2
-w/Silt, Silty Pockets, &
Traces of Fine Sand Below L I
11| SS {HCaOdor 24 0 8-13 'J
-w/Black Spots Below 26.5' ~L
30 12| sS |HCa0dor 12-14 q /’0
1 =
13] SS {HCa0dor 2-2 ]
1 y
HCaOdor g, v i N
(35 ] 14| ss WB Be low Black & Dark Gray CL 12 é
35.0° )

GROUND WATER DEPTH AT COMPLETION

SCALE V" =

5!

aFTeER 11 _days 33.9' AFTER -

JOHN MATHES & ASSOCIATES. INC.—



lr ' ‘_ ' RECORD OF SUBSURFACE EXPLORATION
lr . PROJECT Amoco Waste Disposal Site BORING 7 contd. J‘oulmmg
- SHEAR STRENGTH, TSF
Xz sV or/2 ou 2
- g L = ¢
£ lus g | B DESCRIPTION OF 4 I P T PR L
£ (3222 | B MATERIAL S 14
% sz | @ Z o 3 oy WATER o CONTENT & Y
. gLEvaTion 399,68 8 I 20 a0 0 0 100
T SS TR 0w |B1eck ¢ Dark Rray CLAY i
{
b — 35.0' |-Gray & Dark Gray @ 36.0' — T
5 -2 15| ss 122 Q\
> xc ;l 16 SS 4 'W/Sllty Partlngs 2__3 - -4
10 — Dark Gray Silty Fine SAND s
r x 171 SS
o o
5 g
-
2 0
& S
-1054 -Fine-Medium Below 45.0'
] 18] SS -w/Traces of Clay € 45.0°' 12-21
|
< -w/Traces of Lignite Below -
S 504 19| ss 5 08 20-23
- v
~N LS
T >
o
45
2 & —55-1
o 2
w8
< w
o a
m. — —
>
2 @
2 3
[a <
~J -
N L
=
o -
I
-
- 3
0
I.: 21—
= 3
g 2 -
lo (=)
GROUND WATER DEPTH AT COMPLETION _______ aFTer 11 days 33.9" arren_ -
I_ SCALEY* =_____ &'

JOHN MATHES & ASSOCIATES, INC.—




RECORD OF SUBSURFACE EXPLORATION

Amoco Waste Disposal Site

BoRiNG &

{ ’ PROJECT
K
L

- BHEAR STRENGTH, TSF
é ‘z 0’:/2 ou 2
E Juclw v (Y TS (] o8 10 K 20 28
£ |22| 32 5 MATERIAL S 14
& |52{ & z @ 5 % WATER | CONTENT % 4
o x
SURFACE ELEVATION L33 73 s » L% 0o
Brown rownish Gray Fine
bit o -w?EYng ?9’& biod From 1.8’ n
| 9 to—2 2 Ll -3
[

lg o 1| 55 |RCa0dor Dark Brown & Brownish Gray
< = Silty CLAY w/Sand

- | 5 | 2| SS |HCaOdor{ Dark Brown & Black SiTty 2-2

l> > Fine SAND
D ©
o o 3 =SS HCal0dor S0

v oW W00D \

-

|28
10 L | SS [HCaOdon 3-2 \
WOOD & Dark Gray & Black ¥
5 [ sS '|HCaDdor] Silty CLAY 2-1

Dark Gray CLAY w/Silt,

S L 151 6 | sS |HCaDdor| Black Spots & Roots 4-5 J

~ .

A e

Fl o> D

} 7 | SS [HCaOdor| park Gray ¢ Black Silty CLAY| 3-5 .

. Interbedded w/Fine Sandy NN
- o Silt Seams !
-4 w jo]

! EJ = [ 20] 8 |$S [HCaOdor -Black @ 19.0' 2-3 S
o 2 N
w § 2

[g e 9 | sS |HCaOdor 13-13 %

JAR
Black CLAY w/Silt €& Silty
l -25 10[ SS |HCaOdor! pociets 9-13
m: -Dark Gray w/Black Spots @ > [
> 26.5° =

I, " 11/ SS |HCaOdor 10-15 P
)

ol < -Black & Dark Gray @ 29.0° '

l o Black & Dark Gray CLAY - .

o -w/Sandy Pockets @ 30.0' .1~
g, 13} s§ HCaOdlor -Black w/Silty Partings Beloy 5., %
byt WB Be lov .

l.;" o 34.0 -w/bx.d.zed Spots @ 31.5' ;' \1
= 5 [35] 44 s -Dk Gr w/Blk Sp Below 34L.0' 1-2 N
5 T contd. i 1

I 2 0 A

GROUND WATER DEPTH AT COMPLETION arTer 13_days 33.6' arren

l SCALE 1" = 5

JOHN MATHES & ASSOCIATES. INC./™



RECORD OF SUBSURFACE EXPLORATION

SCALE 1" =

JOHN MATHES & ASSOCIATES. INC.—

. . d.
. PROJECT Amoco Waste Disposal Site BORING 8 cont
- SHEAR STRENGTH. TSF
X [ or2 ou-2
- o o L = T
ElgElew| o DESCRIPTION OF 2 Bl o e e ao
= 13212x| b MATERIAL S £® T
% oz | @ Z o '-: oy WATER  CONTENT. % Y
: ELEVATION _308.73 £ 1l 2 o 0 0 100
™TsS BYSTK T Uark Gray CLAY ]
- -w/Sandy Pockets @ 30.0' Y
Ll o -Black w/Silty Partings M
Q o '
3l m 15] 55 Below 31.5 2-1 o)
x| o -w/0Oxidized Spots @ 31.5' i
-Dark Gray w/Black Spots T -
- 40 Below 34.0'
> » 16] S 2-2 -
o o ) /
o (uj' \ /
= &
£ 3 17} ss 5-3
45 Gray Fine S5and
|- VP ] o3 [l
18153 Silty to 46.5 12-13
-3 - 50
~
o
- wv
~ LY
x| >
2«
3 B[
-2 B
o 2
w O
< W T08B
S & _
| 60_
©
=
2| w
o
ol «
M~ .
o
- o -
] S
- 3
)
¥
- 3
zZ =2} -
O
O o
!—- GROUND WATER DEPTH AT COMPLETION aFtern 13 days 33.6' rren N
| -




> g=oa

el

[N

RECORD OF SUBSURFACE EXPLORATION

‘ A Was Di 1 Sit
1 PROJECT moco Waste Disposal Slte BORING 9 OUN MATHE S
]
l, I - SHEAR STRENGTH, TSF
= 5 | ¥ oy
| Elegiv| o DESCRIPTION OF 4 I R S LA
' A £ 13232 | & MATERIAL S 14
- w oz (® 2 1.0' Water on Surface o 2 3 WATER o CONTENT % 4
I ! SURFACE ELEVATION LIR af & P 20 40 8o 0 | 100
1~ Crushed STONE w/Soil
;2 © 1 1ss Slight Gray Silty CLAY w/fine Sand 1-2
! ol Odor | _i/Black Spots to 6.5 +
-']!m o \ \
1
) L5 | 2 |ss 1-8 1 *
![ > X -w/Oxidized Spots @ 6.5 !
l ‘_Dul (89 SS WH-1
ER: ’
[ 28 N
| . 1-9
104 4 | SS -w/Sand Partings
' ' i
I I : Interbedded Seams, Gray Silt 21 !
] 5 |ss’ CLAY, Silty Fine SAND & O
Fine Sandy SILT 7
' Gray Fine Sandy SILT '
TS 15+ 6 | SS WH-1
3 EEIRY
-— [Ty]
[ |8 Dark Gray CLAY w/Silt, Silty[ ™75 !
]': > 7 1SS Pockets & Oxidized Spots ?
2 . ; N
i S Bl 8|ss ' i
[ S 2 :
=Y Gray CLAY {
w WH-1
I S & 9 |ss -w/Oxidized Spots € 21.5° 7
I -w/Black Spots Below 24.0° {
and Partings @ 24.0' - 1
‘ Ll |25 10 SS WH-WH 0
-[ g] -Dark Gray Below 26.5' “
< -
ol & 11 SS WH-Wh
= o]
ol = /
~ o -
~N = 304 12| s WH-1 ‘ S
A /
E: - ‘
| " 13) S WH-1 0
Qo
= 2 Gray Silty Fine SAND . ——
- o -
Z &: 354 14 S contd. .
O o
l[ GROUND WATER DEPTH AT COMPLETION arter 13 days 20. 4" arven —_
[ ]
SCALE 1~ = 5
I JOHN MATHES & ASSOCIATES.INC.—



o T e T e

|

e B

1.

A A" 1

T

ignall

4/16/80

Yes

DRILLED BY
LOGGED BY

DATE DRILLED
PIEZOMETER

770-80

DRILLING METHOD _Ho1low Auger

CONTRACT

1)

Black

RECORD OF SUBSURFACE EXPLORATION

SCALE 1" =

5.

i i d.
PROJECT Amoco Waste Disposal Site BORING _siclt JOHN MATHES
- SHEAR STRENGTH, TSF
_ 3| o —— oy
€ lugloa| @ DESCRIPTION OF 4 I PN AL
£ |22|3> 5 MATERIAL S c®
E, oz | » b4 o 2 '_; WATER o CONTENT. & 4
. ELEVATION 383.98 & o 20 4 & , & 0
R
Gray Fine SAND
-Silty to 35.5'
-Brownish-Gray @ 39.0' 1
L 40 15 | s -w/Silt Below 39.0' 16-17
-Fine to Medium @ 44,0
45— 16 | SS TOB 12-15
I
.—50.—
L— -
S
— |
- |
_—— 5 ;
GROUND WATER DEPTH AT COMPLETION arter __13 days i’_-.‘" AFTER —_—

JOHN MATHES & ASSOCIATES. INC.—



RECORD OF SUBSURFACE EXPLORATION

Amoco Waste Disposal Site

s__Fh_F\

PROJECT BORING _10
.I. SHEAR STRENGTH, TS5F
sv or 2 ou?
- Q & = R
Eluglu.| o DESCRIPTION OF 4 I LU R L
£El22|32x| § MATERIAL 0 £9
a <> | <~ o} o' z
3 nZz | B 4 o 3 : WATER o CONTENT & _L‘_L
sumFace ELevation ___N35,08 5 | 0 , & & 0, 100
Black & Brown CLAY w/5and,
= Cinders & Gravel
I 2 1 |ss Brown Silty CLAY w/Fine Sand 6-8
- il I &t Traces of Gravel - . <
> ~
' Dark Gray CLAY w/Oxidized -~
| 5 12 |[SS Spots & Stains L-¢ 7
> > /
® o
ﬁ'a 2 /
. 3 O 3 |ss Brownish-Gray Clay w/Silt L-6 O
z 8 w/Oxidized Spots i
e = Slight | -Intermixed w/Si Clay @ 7.0 ~
-104 4 | SS |Odor -Dk Gray From 9.0' to 18.0' 2-2 ?
-w/Silty Pockets & Black \
Spots Below 9.0 \
5 |ss! -w/Clay Seams From 11.5' - 2-3 \

15.5'

Slight
7 |SS [Odor 2-4

Yes

YELY) 80

T

—
\Val

|
o~
w
wv
o

]

w

~

o) -w/Sandy Seams Below 19.0' ‘

w g s

o E -ZO-J 8 |ss Strong 3-3 5

£ 5 Odor 1\\

w 9 Void ‘sh 1ty CLAY w/ \ N,

<« W 9 SS , $Brown|s Gray Silty w 4-7 ‘

e e 2130(5)' t® Fine Sand \ \‘

\Ja;er -Gray w/Black Spots @ 24.5' S

254 10 { SS |@ 24.0' X1-3 @

‘E Gray CLAY w/Silty Seams & ] x
> Pockets, Oxidized Spots & 6 3 ¢
3| 1] 8s Stains 5- ',’
'é z /Sil 0 ~
- Dark G CLAY Silt, & i
~[=1}30] 12 ]ss Spots WOSETE B R aag '
8 -w/Traces of Fine Sand &9.0° T
E 13 | ss -Graylw/Sandy lenses below 9-2 O
| .G = 3‘-5 i
I'. g 2 Olive Silty CLAY w/Fine Sand ‘
& 35 ss Contd. 1-2
o o i
* GROUND WATER DEPTH AT COMPLETION _ arFtEn 21 days 37.5' arren _ —_
SCALEV™ a_ 5"
1 JOHN MATHES & ASSOCIATES, INC.—



# RECORD OF SUBSURFACE EXPLORATION
¥~ PROJECT Amoco Waste Disposal Site BORING 10 contd. JOUN MATHES
+ - SHEAR STRENGTH, TSF
X | o4 or/2 o 2
- o L b= ¢
Elug|en| 2 DESCRIPTION OF g : ) T P L L
IR 5 MATERIAL S 14
w hz | w Z o :>> ;’- WATER  CONTENT. & by
| e uEvaTon___L0n_0R___ S o, 4 ® o
# 14 OTIVE - Si L.ty CUAY w/F1 m |
- m| Brown Silty Fine SAND 5-6
-4 15 | SS -Clayey to 40.5' !
! o H
-Dark Gray w/Traces of 2-2 T
40 16 | S5 Lignite Below 39.0' 1
> > 1
® ®
lra 2 ;
28 17 | SS 3-3 !
g8 :
- Gray Fine Sandy Silt w/Silty T
451 1B | SS Clayey Partings 1-2 "
+ L Dork—Gray—Sitey LAY ®
19 | ss ' Gray Silty Fine SAND 3-5 |
Interbedded Gray Fine 3AND &
- 50l 20 | 55 Fine Sandy Clayey SILT Seams 2-3
o< TOB
~
[ @] )
S| o
>
o
EN
*E :I-J - 55
o 2
w 8
*'& w
c &
-
o
=
ol w
b o]
H':'z <
~| <
# g 1 -
(@]
I
-
w
.(.-) =
\.; 2
- 3
z 2}F 4
O «a
O o
+ GROUND WATER DEPTHAT COMPLETION __________ mm_zl_days _.3_7‘5.AFTEG— e
4 ]
L sCALE"'-S—

JOHN MATHES & ASSOCIATES. INC.—



'r RECORD OF SUBSURFACE EXPLORATION
" . PROJECT Amoco Waste Disposal Site BORING 1" JO \;133
- SHEAR STRENGTH. TSF
- 5 | 2 oLt o2
LR | g 2 DESCRIPTION OF 4 3 SR R
= 12213 | 5 MATERIAL S 1
L laz|w z o 5 |n WATER CONTENT & U
=] > + ® +
SURFACE ELEVATION __L22 AN & 2 0 0 0 0
‘r Brown SAND w/Crushed Stone
ol x . | ss Brownish firay Silty CLAY 2-3
I 2 w/Fine Roots .
& &0 /
Dark Brownish Gray CLAY w/ 3-6
- 5 2 SS Silty Partings & Oxidized Sp T
l- x> X -w/Silty Pockets & Black i
l oo Spots € 4.0' 46 5
o 8 3 |ISS -Brownish Gray & Gray Below 5
l, g S 6.5 7
-l “
. Gray & Dark Gray CLAY w/Silt 2-3 Y
I - 104 4 SS & Oxidized Black Spots |
if
. G CLAY idi '
Gray CLAY w/Silt, Silty ¢ p
I Sandy Pockets +
|A° L1546 | ss -w/0xi Sp & Stn @ 14.0' 2-2
o f
S w Brown Silty CLAY w/Fine Sand '
~| o 2-2 U A
=7 > 7 SS
m o 8 Fi SAND
v e rown Fine -B
l. 2 L2048 [ss -w/Silt to 26.5' ’
o 2
l w o -w/Silty, Clayey Pockets
<« W to 24.0° 9-13
Il_o 2 9 |ss :
10-12
l_r < 259101 55 Water
=4 ® 26.0'| -Gray & Brown w/Traces of
< 1 | ss Lignite Below 26.5' 8-1
|5 2
X
+3 Land
SEG 16-21
™~ T F30q4121]S5S
I o TOB
~ (o] -
I
-
.
Q
: 2
.‘Z- j - -
& I35
© o

23 days  24.5'

GROUND WATER DEPTH AT COMPLETION _____________ AFTER AFTER _________ ——

[}
SCALE V" & 5

= == =

JOHN MATHES & ASSOCIATES, INC.—




i
lT RECORD OF SUBSURFACE EXPLORATION
!
IT. PROJECT Amoco Waste Disposal Site BORING )2 JOHN MATHES
- SHEAR STRENGTH, T5f
='I' - 5 | ¥ oLt oy
AN 2 DESCRIPTION OF g N LA S L
RS 5 MATERIAL S E®
‘6‘ nz | v 3 3] i: :_L WATER o CONTENT & -L;
4 SURFACE ELEVATION Lig LA & 20 4c 80 8¢ 100
Ao _ Brown Silty CLAY w/Roots
TE _E,l 1 SS Strong < hl"ay CLAT w/Ux SpOtS
ETE 2! Odor Gray Clayey STLT w/BTk Spots 3-3 O
-~ O] o |
Very | park Gray Fine Sand :
»ray Fine Sandy SILT '
I .5 42 |SS |Strong w/Clay & Black Spots 3-4 1
> > Odor 1
e e oS :/18/80 Dark Gray Fine Sandy Silty |
2 © 3 ater | ciAY w/Black Spots 6-3 :
t = 8 R 6.0
o
Li y e Black & Dark Gray CLAY w/
10 S5 Silt & Silty Pockets 3-4 <
4 -Dark Gray & Gray w/Oxidized 2 -
. —|Strong & Black Spots Below 11.5° l N
‘T > S5 Odor L-5 T
Strong 1- U .
IT"E - 154 6 |8 Odor 2 Kes '
A !
=ow 8 -
N~ o . Dark Gray CLAY w/Silty - N
lT: > 7 |ss g;'ght Partings -1 AN
o or -w/Black Spots to 23.0'
b SV S WH-1 :
2 k2048 [ss |trons ,
3 Odor
= 8 Strong '
S & ss |0dor WH-WH ?
a e ° -Dark Gray & Black From 23.5
"B € | to30.0
10 | ss |23.0° WH-1
| 25
[ =]
= 11 |SS WH-1 -
Ol w
Li‘? .
o «
~ -
~| x L 30- 12 78S WH-2 y
9 -w/Black Spots @ 31.0'
5 2 Dark Gray Fine SAND
L £¢ -Silty @ 35.5
- o -
l 3 2357 1h[ss contd. 10-11
y © o
i‘. GROUND WATER DEPTH AT COMPLETION aFTer 12 days 20.1" aFteER -
I SCALE1*=__ _§'

JOHN MATHES & ASSOCIATES, INC.—



]
A S

RECORD OF SUBSURFACE EXPLORATION

P PROJECT Amoco Waste Disposal Site BORING 12 contd. o THES
- SHEAR STRENGTH, TSF
X [ 4 ors2 ous2
: . |17 : =
Elug|u,| o DESCRIPTION OF 2 N . P S
£ 32|32 5 MATERIAL S 13
| W Z|o z o 5 |3 WATER  CONTENT. % 4
! ‘evevation__38L L6 g o 20 40 0 © 00
P_ Dark Gray Fine SAND ‘
- » -Silty @ 33.5
! q ;E -Gray w/Silt Below 38.5'
l | 40 | 15 | sS 9-10
- >
D o
Fs 2
;g
58
45 | 16 | SS 16-24
2 ] TOB .
' i
e
r&; | 50
~
f'ﬁ m
F - LY
r| >
o
3 g
& =
w g
« W
’ z D
<L
=
2] &
>
ol «
™~ .
™~ x = N
o
0
E -
oY |
o
22 :
2 2L
O« 7
o o
12 days 20.1!
GROUND WATER DEPTHATCOMPLETION _______ AFTER __ 7 AFTER —_—
[}
SCALE V" = 5 '
JOHN MATHES & ASSOCIATES, INC.—™



RECORD OF SUBSURFACE EXPLORATION

. PROJECT ___Amoco Waste Disposa) Site BORING _13 R ORIATHE S

_F__F

%_ - SHEAR STRENGTH, TSF
I sV or.2 ou.2
- © Z = [4
Eleg Yo | B DESCRIPTION OF g gl oo w0 e
I £ 1222z 3 MATERIAL 9 14 A
: w vz | w 2 o 2 : WATER o CONTENT % _'-;
' SURFACE ELEVATION L37 Ab 5 o xn 40 80 8 | 0¢
5 Dark Gray & Black CLAY w/Si,
» Sand, & Traces of Gravel
%g = Odor
512 |ss |w/Hea Black Silty CLAY w/Fine Sand| 1-1
: > > Odor ‘\L
g g He -Black & Dark Gray Below6.5' ]
w a - : ' - i
l_ 5 g 3 |ss [odor w/Traces of Cinders @ 6.5 11-10 )
i 5 S e -w/Wood, Cinders, & Sludge {
w/Hla | Below 9.0' 1-4 '
. i
i w/HCa | WOOD - ) !
l > P2ldor | -Black SLUDGE, & GRAVEL w/ [—2=1/ I
- Silt @ 11,6 X ;
; ol [Lisde [ss [piice 14-1 ,
1S m _
™N: w»n [}
~ o w/HCa
ll-" > 7 |SS |odor 6-4 A
§ o w/HCa |Dark Gray & Black CLAY w/Si, X
! 2 E -204 B8 | SS lodor Wood Fragments, & Traces of L-6
l & 2 sand %
w Q Black Clayey SILT H
f 52 9 |ss |w/HCa 4-6 15
Odor DV
| Dark Gray Fine Sandy SILT )
| F254 10 | ss |w/HCa 1./Black Spots 4-6 ,
o Odor
2 Black Clayey SILT w/Traces
ol 2 11 | ss [w/HCa | of Fine Sand 4-2
ﬂ D 5 Odor
21 5 Gray & Black CLAY w/Silt
~ ©° Y c
~ T|L3od 12 ]ss w/HCa 1-2 H\
l g Odor \
z Gray & Dark Gray CLAY \
w 13 | s [W/HCa | -w/Oxidized & Black Matter 4-4
5 x Odor @ 31.5°
! Q o . :
g £ -Black & Dark Gray @ 34.0° ]
z 2|35{14[ss w/HCa | Contd. —m8 ——1 4-7 s
' o K Odor
GROUND WATER DEPTH AT COMPLETION ____________ arFTer 48 hrs. ;‘-‘0;‘ ) :ﬁml_Qa_ys_ 37.2'
. in Piezometer
I SCALE 1"-_—54_

JOHN MATHES & ASSOCIATES, INC.—



===

.
.

Rot—)::rts

———

DRILLED BY

h/22/80

OATE DRILLED

770-80

CONTRACT

RECORD OF SUBSURFACE EXPLORATION

- PROJECT Amoco Waste Disposal Site BORING 13 contd. Ji THES
- SHEAR STRENGTH, TSF
- g lz og_: ou2
5. sEluw | B DESCRIPTION OF 2 I L S N R
E 1323 oS MATERIAL © £e
w wZ |l o 4 © .: _’t'_ WATER o CONTENT. % :;
eLevation ___Ln2 AL & o o 40 © |, 0 | %
T 1TSS IW/ALS | Black & Dark Gray CLAY A
Odor -Dark Gray w/Black Spots <
x From 36.5' to 44.0' 2- d N
o 15 1SS 3 /
@© / i
/ i
S
- 40 16 | SS -1
® -And Black @ 41.5'
a
§ 17 [ SS WH-1
N LY \ 4
-Black Below .0!
45 18 | s5 WH-2 e} '
-Dark Gray w/Silt Partings & f g
Sand Seams @ 46.5° . V
19 | ss' 2-6
Dark Gray CLAY w/Silt,
Black Spots & Traces of Shell
- 50 Dark Gray Silty Fine SAND
" -w/Traces of Lignite @ 51.5' -~
v |
> -
20 | SS 8-12
T
w
W 557
-3
c
Y
g 21 | SS 16-22
TOB
L| |60
o
>
<
I
©
I p— -
= .
[=]
XI-.
=
w
s !
[©) !
z
S |
2+ 4 f
[+ 4 ]
o
1 ]
GROUND WATER DEPTH AT COMPLETION AFTER _“8_Es : 3.0 AFTER ﬂs 37_1-—

SCALE 1" = g

JOHN MATHES & ASSOCIATES. INC.—



RECORD OF SUBSURFACE EXPLORATION
* PROJECT ___AMOCO Waste Disposal Site BORING __'4 QURMATHES
I - SHMEAR STRENGTH. TSF
X | .\ CP.2 ou-?
-~ o & = [
I % pelpw| B DESCRIPTION OF 4 I L S L S
R EARE 5 MATERIAL S £R
wo|uE (S 2 o i by WATER , CONTENT % 4
SURFACE ELEVATION L34.50 e I 20 40 60 8 100
q Dark Brown Silty CLAY
gl 9 ss Black & Dark Gray Silty CLAY -
! Eﬁ o 1 HCa0dorw/Sand,Cinders ,ETraces of 6-9 I~
@ [ =] 4
l Black Sandy SILT cavel -
’ 2ancy : |
L 5 2 | ss hcaodor . 1-2 ;!—'
& > %
o o Black Clayey SILT Z
l‘é’ g 3| ss HCLaOdorf-w/Cinders @ 6.5° 1/18"
P2 7
-1 -
ll 04 4§ ss Ca0dor WH-WH
i N
l g ssI HCaOdor 1/12"-1 y
‘ Waterp //
14.0'
lg ~15 6| SS hcaodor| 1/1"-1/17" ]
L G 5 -
I e .
E s 2 Hc 0d arkGrayCLAY w/BTackSpots™ &
a0dor -
' 7 LSS Sand Partings 2-4 /j
E' g arkGrayeOlive CLAY w/Silt,
5 wl Black Spots & Sand Partings _
I g ;“:' 20 B |ssS HCa0dor [B13ck Fine Sandy Silty CLAY 1-2 1
L w8 N
£ 5 '
l c & 9 | SS |HCaDdor 2-3 !
'
I ;
L) 25 10 | SS MCaOdor 1-1 !
o
I Park Gray CLAY w/Silt & Oxi-
% B 1 SS HCaOdordized SpotS ‘-‘ R
&= 1
<SG park Gray ¢ Black CLAY A
™ FIF304 12 |SS |ycaodorfw/Oxidized Matter @ 29.0° 2-2 -
I 8 -Dark Gray from 31.5 to 35.65!' i
[ = Fw/Oxidized Spots ® 31.5' 5
w -1
i 13 ]SS =S
< ‘z’ -Black Spots @ 34.0° ,’ AN
- o
3 ‘=!’ -35-4 14 | SS (——— Contd., ———{1/9"-1/9" ,D \J
O o y
I’* GROUND WATER DEPTH ATCOMPLETION ________ AFTER AFTEA —_—
SCALE 1" = 5'
I JOHN MATHES & ASSOCIATES. INC.—/




~

-

RECORD OF SUBSURFACE EXPLORATION

[ ]
1 - SHEAR STRENGTH. TSF
,L - é sz or 2 o 2
t lwue|w o [ ¢ o 08 1w s 20 28
I ; T | 28| 2w w DESCRIPTION OF 2 ;u.} =
i £ 123132 B MATERIAL S £e
. w wZ | v 2 o f : WATER o CONTENT % ry
- ELEVATION . _401 60 S o 20 a0 0 0
i 14138 Park Gray CLAY ‘ 1
- Fw/Black Spots € 34.0°'
m; X /
5-* g 15 SS 1-1 q
¢ s @ ' -/
"L -40- 16| S5 2-8 ‘
> » Park Gray Silty Fine SAND w/
s o Traces of Lignite
'J. 5 8 17{ S8 s ; 3-4
T — )]
s S
[J_ | 45
F]
811 |
rl]g 501
~ -] -
-~ [ =
| ©
-7 -4
o
4
N sf—
& 3
w8
< w
l o &
=
! v
[ o
=
<
gj';g 3
R e
~| o
L= 2|
|
i (o]
I
L =
w
' 2
BE
-
LE gL
3
I 10 ©
| GROUND WATER DEPTH AT COMPLETION _________ AFTER AFTER -
)
l'y SCALE 1" = 5
L
I ' JOHN MATHES & ASSOCIATES. INC.—
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RECORD OF SUBSURFACE EXPLORATION

AMOCO Waste Disposal Site

SCALE 1" -

Sl

PROJECT BORING 15 JUAMATHES
{
|
l } - SHEAR STRENGTH. TSF
5| e o0 o
E'L. EleElun| @ DESCRIPTION OF 4 ) P SR L
£ E 22|32 | &5 MATERIAL S £g
. Eluwz| @ Z o S % WATER _ CONTENT & Y
o z +
* SURFACE ELEVATION L2£ 12 o |° 20 40 80 e
— Crushed STONE and GRAVEL
%Tu .
el Y
oad I
o ax
Black Fine Sandy SILT w/Cin-
3-4 h
L 5] 1 LSS ders
'l ®
§ g 2 |SS |Slight Fw/Wood & Clay @ 6.0' 6-4 —F
= Odor
T § Brownish-Gray CLAY w/Silt & d
3 | SS |Strong [Traces of Sand 4-5 2
_L - 10+ Odor \ ]
l Brownish-Gray Fine Sandy SILT 7
4 ]S, [Strong 2-2 L
lL Odor -
-Black @ 13.5!
0d -
g (b 5 s - -
~ Water @ — A
I 15.5' Ppark Gray CLAY w/Silt & Black 7 7
~| o Q
= > 6 | SS [odor Spots 1-1 N /
o Slight Park Gray CLAY w/Black & Oxi- N
3 E o] 7|35 _|odor Pized Spots 3-3 b
5 2 ark Gray & Black SiTty CLAY "
w ~ i
+g o 8 |ss Dark Gray CLAY 1-2 J
rw/Black Spots @ 22.0' N AN
g lss Wash rGray & Dark Gray w/Oxidized {
o5 Bore Spots & Stains & 23.5' 1-1 ;]
o Began ®-Dark Gray & Black € 26.0' /
- 1
> 10 {ss |2°:0 1-1 :
g » \
[} . ‘I
E : 1 | ss -Blacke Dark Gray below 28.5'| 2-g o]
* -30- Park Gray Silty Fine SAND
o
g 12 Iss +w/Traces of Lignite to 35.5' ca
- 3
fﬂ g
g = 13 | SS
- - -
* & 3357 Contd. 10-12
© o
+ GROUND WATER DEPTH AT COMPLETION aFter __18 days _28.3'AFTER________ —_—

JOHN MATHES & ASSOCIATES. INC.—™



|

- -

B e N

-
N

Bignall
Black

DRILLED BY
LOGGED BY

o—
.. —__}

ey -
—

k/11/80

T

Yes

—_ —

— -_—
DATE DRILLED

PIEZOMETER

770-80

DRILUING METHOH-A. & W. 8,

CONTRACT

RECORD OF SUBSURFACE EXPLORATION

PROJECT _ AMOCO Waste Disposal Site BORING __1> Contd. “OUN MATHE'S
- SHEAR STRENGTH. TSF
- ] sv o2 ou?
- - b - C
BRI DESCRIPTION OF 2 I LA S S S
| 22) 2> 5 MATERIAL S £e .
W vz | o z o 2 o WATER  CONTENT & _L:
ELEVATION 391_12 S 0 20 40 (19 sc | o0
13 | §S Park Gray Silty Fine SAND
-w/Traces of Lignite to 35.5'
14 1SS -Gray below 36.0' 12-14
15 | 5 -wéTg?ces of Lignite below 10-13
- 40 : 1 36.0° T0B
-~ 145~
]
—
- -
|
GROUND WATER DEPTH AT COMPLETION arten 1B days 25.3" arven —_—

]
SCALE1"" =____2'

Ty T, T, T, T NS

JOHN MATHFS R ASSOCIATES. INC.—



T
|

RECORD OF SUBSURFACE EXPLORATION
LI PROJECT AMOCO Waste Disposal Site BORING 16 A HES
I - SHEAR STRENGTH. TSF
- é lz o»zz ou?
Elug|lus| @ DESCRIPTION OF g g1 % o s w0 2t
E133(33| 5 MATERIAL S 340 T
& |=3| <~ o} - z
I_ by vz | & > 3] =3 :_t WATER o CONTENT. % 2
o >
b SURFACE ELEVATION _L35 2f 8 o 20 40 S, 8 00
| Park Gray & Dark Brown CLAY
z w/Gravel Concretet Wood Frag-
o © 1 ]SS |HCaOdorments 6-8 B
l -8 2 P
H =
l“‘ @ ark Gray € Black 51Tty CLAY \L-
e 2 | ss HCa0dorw/Oxidized Spots & Sandy 2-3 ot
l i> > Pockets N
o o 1
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SUMMARY OF

PERMEABILITY TEST RESULTS

Boring Sample Description
2 19 Gray Clay
5 13 Gray Clay
16 16 Dark Gray Clay

LV V)

cm/sec
.82x10-8
.29x10"8

.06x17-8
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NOTAT!ION USED ON RECORD OF SUBSURFACE EXPLORATION

Adv -  Advanced Qp Calibrated Penetrometer
AR -  Auger Refusal - Unable QU Unconfined Compressive Strength
to Advance Augers . . ..
Quu Unconsolidated Undrained Triaxial
AS -  Auger Sample Compressive Strength
BC - Bi'COne Rotary ROCk Bit Rec Recovered
BS - Bulk Sample RQD Rock Quality Designation
pg - Drag Bit sS Split Barrel Sampler 1-3/8"
DCl - Dry Cave-in .b., 2 0.D.
DS - Denison Sampler SSR Split Barrel Sampler Refucal Lec: -
) 1" Penetration for 50 Slows of 140
FA = Flight Auger Pound Hammer Falling 30"
Gsg - Specific Gravity sV Shear Vane
HA -  Hollow Auger TC Tri-Cone Rotary Rock Bit
LL - Lliguid Limit TOB Termination of Boring
LS - Large Diameter Split Barrel WB Wash Boring
Sampler 2-1/2" 1.D., 3" 0.D. .
' wCl Wet Cave-in
NR - No Recovery )
| WS Wash Sample
NX - NX Diamond Rock Core .
27 Thin Walled Tube Sampler 2'* 0.D.
os - Osterberg Sampler .
37T Thin Walled Tube Sampler 3" 0.D.
Pl - Plastic Index .
. . # - Angle of Internal Friction
PL - Plastic Limit Degrees (Total Stress)
PS - Piston Sampler, Using 3" B - Angle of Internal Friction
0.D., Thin Walled Tube Degrees (Effective Stress)
Qcu - Consolidated Undrained Triaxial 2 - Piezometric Level
Compressive Strength
DESCRIPTION ABBREVIATIONS
BRlack - Blk Gray Gr Root/Roots - Rt
Brown - Br Interbedded - Sand/Sandy - Sa
Calcareous -~ Calc Intermixed - InM Silt/Silty - Si
Carbonaceous =~ Carbon Mottled - Mtd Slickensides - Sk
Clay/Clayey - (i Olive - 01 Spots - Sp
Concretions - Conc Organic - Org Stains =~ Stn
Dark -~ Dk Oxidized/Oxidation - Oxi  Traces =~ Trc
Fine - Fi Partings - Ptg Varved =~ Vvd
Gravel - Gvi Pockets - Pkt Yellow/Yellowish - Yel

JOHN MATHES
& ASSOCIATES. INC.
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NOTATION USED ON RECORD OF SUBSURFACE EXPLORATION

BLOWS

5~7

20 - 60/2"

60/2"

X60/2"

WR

WH

Each integer under the heading BLOWS refers to

"the number of impacts of a 140 pound hammer fall-

ing a distance of 30 inches to cause a standard
split barrel sampler (1-3/8'" !.D., 2" 0.D.)

to penetrate a distance of 6 inches. The pair
of integers shown are for the last 12 inches of
a total of 18 inches of penetration, the sum of
which is the "N'" value. The number of impacts
for the first 6 inches of penetration, which

is known as the seating drive, is regarded as
unreliable and is not shown.

The first integer refers to the number of impacts
as described above to cause a standard split barrel
sampler to penetrate a distance of 6 inches. The
second integer refers to the number of impacts
required to cause the same sampler to penetrate

an additional indicated number of inches. The
number of impacts for the first 6 inches of
penetration is not shown.

The first integer refers to the number of impacts
required to cause the sampler to penetrate the indi-
cated number of inches. The number of impacts for
the first 6 inches of penetration is not shown.

X indicates Seating Drive could not be achieved.
Total penetration of the sampler is the indicated
number of inches.

WR indicates that the sampler penetrated under the
static loading of the weight of the drill rod.

WH indicates that the sampler penetrated under the
static loading of the weight of the drill rod and
the weight of the 140 pound hammer and its appurte-
nances.
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GENERAL NOTES

The number of borings is based on topographic and geologic factors, the
magnitude of loading, the size, shape and value of the structure, and

the consequences of failure. The type and sequence of sampling is
selected to minimize the possibility of undiscovered anomalies. Attempts
are made to detect and/or identify occurrences during drilling and
sampling such as: Encounter of water, boulders, cas, zones of lost
circulation, relative ease or resistance to drilling progress, unusual
sample recovery, variation in driving resistance, unusual odors, etc.
However, lack of mention of such variations does not preclude their
presence.

Although every attempt is made to obtain stabilized water level readings,
the water levels shown on the Records of Subsurface Exploration may not
have been stabilized and consequently may not represent present or

future water levels. Groundwater levels may vary significantly over

time due to the effects of temperature, precipitation, or other factors
not evident at the time of exploration.

Unless otherwise noted, soil classifications indicated on the Records of
Subsurface Exploration are visual classifications and are not the

result of classification tests. Although visual classifications are
performed by éxperienced technicians, classifications so made may not be
conclusive.

Generally, variations in texture will be logged as strata changes.
However, minor anomalies and changes of questionable lateral extent may
be recorded under Notes. The lines indicating changes in strata on the
Records of Subsurface Exploration are approximate boundaries only as the
actual strata change may be between samples or the strata change may be
a8 gradual transition.

Samples chosen for laboratory testing are selected in such a manner as
to determine the physical) characteristics of each material encountered.
However, as samples are recovered only periodically and only representa-
tive samples are tested, the results of such tests may not conclusively
represent the characteristics of all subsurface materials present.

JOHN MATHES
& ASSOCIATES. IWC.
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OCO:! Standard Oil Company (indisna)
[ Naperville, Illinois

July 25, 1980

R. D. Walker
Amoco Chemicals

- Chicago, MC 4302

Analysis of Wood River Landfill Sampies

We have completed the analysis of 21 water samples and 26 soil samples
received during May 1980 from monitor wells and core sampling done by

Environmental Engineering, Inc. at the Wood River riverfront landfill

site.

Tables I, II and III give data on the water samples. The samples ending
in "S" (except P-9S and P-12S) were generally more contaminated than the

- others and had a high solids content. Sample P-10 was about 3C% oil,

which appeared to be a crude oil fraction. No other samples had
significant amounts of free oil. However P-6S, P-14S, P-15S, P-16 and
P-16S were high in total organic carbon and P-6S and P-15S were high in
phenols, indicating the presence of soluble organic material. Heavy
metal contents were generally low although copper, nickel and zinc were
somewhat high in a few samples. pH was high for P-6S and P-155,
indicating some dissclved caustic.

Soil samples (Table IV) were analyzed only for 0il and pH, the latter

to indicate the presence of caustic. 03] contents varied widely and

in one case (Boring No. 6, Sample Mo. 6) sulfur was found instead of oil.
Borings No. 4, 16, 17 and 18 showed the highest oil content. pH was
high in borings 6, 7 and 12--indicating the possible presence of caustic
wastes.

The analyses were done under Analytical Project 58-3521 at a cost of
$13,404.

R F Rd ] £ Y Lk

R. F. Babcock E. G. Lesko
Mail Station B-3 Mail Station B-3
X5229 X5268
Jmp
Attachments
. Brennan, Chicago, MC 3802

. Duffy, B-3

. Huddle, Chicago, MC 1201

. Oxenreiter, H-3

. Piehl, B-5

. Sullivan, Wood River

. Symuleski, Chicago, MC 3801

27""1"13&:!-.::
PLCLCTMOGX
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|
‘ E TABLE 1
: E wWood River Landfill Water Samples
| mg/ L
B y 1’ y
Alkalinity + Conductivity
Sample  mg/% CaCD, HCO; €03 Br~ F~ PO; SO: _umhos/cm pH
E P-1 - 400 88 0 24 0.3 < 99 300 7.8
P2 T 331 0 36 0.4 1 54 780 7.7
E P-3 282 84 0 61 1.0 3 21 880 7.9
! P-4 272 332 0 106 1.0 5 90 1200 7.0
E P-5 370 451 0 150 0.4 15 621 2230 7.6
I P-6 334 07 0 8 0.4 3 165 1340 7.5
ﬁ P-65 1094 122 652 442 2.0 6 2019 10,200 9.4
| p-7 344 420 0 177 0.4 1 54 1390 7.5
E P-8 28 266 0 28 0.3 <1 8 550 7.6
| P-9 - 222 271 0 37 0.3 1 54 600 7.6
' P-95 66 81l 0 3 1.0 <1 45 400 7.5
| p-10D 713 870 0 64 0.2 1 - 2020 7.2
P-11 - 567 692 0 121 0.4 2 81 1570 7.7
‘ P-12 . 379 862 0 58 0.3 178 970 7.3
| P-125 74 %0 0 56 -1.0 2 . 66 480 8.2
E P-13 249 304 0 92 1.0 2 30 BS0 7.6
| P-145 641 782 0 900 0.4 8 477 4300 7.4
g P-15 320 30 0 140 1.0 2 9 1420 7.5
{ P-155 1813 1000 400 1000 1.0 100 312 6700 9.6
K P-16 . 816 9% 0 3600 0.1 37 3 11,200 7.0
| P-165 . 983 1206 0 2500 0.2 43 195 9700 7.4
E
l ©) This sample contained ~30% o0il. The o0il contained about
' 60% saturates, 3§%_aromatjics and the rest polar material.
It had a wide boiling range from Ce¢ to C2s. Elemental
| composition was 85.9% C, 12.7% H, 0.64% S and 0,13% N.
The 0i) appears to be a wide boiling crude fraction with
' very Jittle oxidation.
|
' 07-28-80
i



L T T T T T T T T T T i T oy

TABLE 11

Wood River Landfill Water Samples

mg/%

Sample TDS TOC COD Phenol _As Cr*®* A1 Ba Ca €4 Cr Cu
P-1 228 7 31 0.01 0.03 .004 0.3 <1 119 <.04 <.05 0.09
P-2 210 15 38 0.01 0.01 .006 11 <1 102 <.04 <.05 <.0%
P-3 3% 13 51 0.02 0.01 .010 4.1 <1 110 <.04 <.05 <.05
P-4 568 56 113 0.07 0.02 .006 6.2 <1 142 <.04 <.05 <.05
P-5 1576 40 189 0.01 0.01 .012 2.4 <1 360 <.0& <.05 «<.C¢
P-6 548 35 107 2.5 0.04 .008 0.6 <l 94 <.04 <,05 <.C5
P-6S B882 517 5184 116 0.10 .010 5.1 «1 78 <.04 <.05 0.10
P-7 624 20 56 0.06 0.04 .006 0.7 <1 132 <.04 <.,05 0.16
P-8 128 3 13 <.01 <.01 .002 2.7 «1 59 <.04 <.05 <.05
P-9 88 7 28 <.,01 «<.01 .002 3.4 <1 71 <.04 <,05 <.05
P-8S 80 7 43 <,01 0.02 .004 22 <] 41 <.04 <.05 <.05
P-10 -- 51 86 0.02 0.11 .012 8.0 <1 - 460 <.04 <,05 0.14
P-11 382 9 32 <,01 0.02 .010 1.5 <1 460 <.04 <.05 <.05
P-12 3%0 44 67 0.02 0.01 ,006 1.2 <1 133 <,04 <,05 <,05
P-125 134 39 218 2.6 0.01 .005 5.1 <1 36 <.04 <.05 <.05
P-13 324 65 230 0.08 <.01" ".008 2.0 <1 62 <.04 <.05 <.05
P-14S 3078 304 1280 1.7 0.02 .008 20 <1 510 0.04 <.05 0.16
P-15 738 17 61 0.11 0.02 .008 2.2 <1 100 <,04 <.,05 <.05
P-15S 5248 467 3720 85 0.03 <.002 6.5 <1 152 <.04 <,05 C.1i1
P-16 6952 218 880 5.4 0.09 .012 1.2 <1 800 0,05 <.05 0.11
P-16S 5524 242 900 5.7 0.06 .008 1.2 <1 470 0.04 <,05 0.07
RFBabcock/jmp
07-28-80
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TABLE 111
Wood River Landfill Water Samples -

mg/%

Sample Fe Hg K Mg Mn Mo _Na Ni Pb v

P-1 17 .0006 2.9 40 3.5 <1 20 <.05 <0.2 <0.2 0.19 O.
P-2 4.1 .0010 2.1 27 0.8 <1 30 0.05 <0.2 <0.2 0.13 O.
P-3 1.2 <.0002 1.6 27 1.6 <1 50 <.05 <0.2 <0.2 <.05 O.
P-4 17 <0002 2.0 39 . 3,2 <1 40 <.05 <0.2 <0.2 <.05 0.
P-5 2.1 <.0002 2.1 75 4.4 <1 100 0.07 <0.2 <0.2 0.07 O.
P-6 6.3 <.0002 3.2 28, 1.8 <1 150 0.06 <0.2 <0,2 0.10 O.
P-65 12 9® 7.8 5.2 0.8 <1 180 0.5 <0.2 0.3 0.59 0.
P-7 6.2 .0008 3.5 37 2.5 <1 100 <.05 <0.2 <0.2 0.24 O.
P-8 1.4 <0002 1.6 27 1.0 <1 20 <.05 <0.2 <0.2 0.08 O.
P-9 0.5 0.17 1.3 21 0.9 <1 20 <.05 <0.2 <0.2 0.08 O.
P-95 0.7 <.0002 1.2 16 0.3 < 20 <.05 <0.2 <0.2 0.31 O.
P-10 69 <.0002 1.8 107 7.8 <1 40 0.16 0.3 <0.2 0.34 O.
p-11 3.4 <.0002 2,6 113 25 <1 70 0.16 <0.2 <0.2 0.27 O.
P-12 11 <.0002 2.4 63 2.3 <1 30 <,05 <0.2 <0.2 0.06 O.
P-125 0.4 <.0002 1.2 15 0.1 <1 40 <.05 <0,2 <0.2 0.07 O.
P-13 1.5 <.0002 2.0 15 8.6 <1 100 <.05 <0.2 <0.2 0.09 <.
P-145 23  <.0002 21 68 3.5 <1 560 0.13 0.2 <0.2 1.07 <.
P-15 4.3 <.0002 2.7 32 1,7 <1 130 <.05 <0.2 <0.2 0.

P-155 42 <. 0002 3.6 17 2.8 <1 1360 0.27 <0.2 <0.2 0.

P-16 57  <.0002 2.8 270 18 <1 1560 0.33 0.3 <0.2 0.

P-165 5.8 <.0002 7.6 161 5.7 <1 1520 0.23 <0.2 <0.2 O.

® This sample was initially analyzed as more than 18 mg/f Hg.
However subsequent analysis of the dried solids from the
sample did not detect mercury. No sample was left for further
analysis, so the reported value of less than 7 mg/% is based
on the solids analysis.

RFBabcock/jmp
07-28-80
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TABLE 1V

Wood River Landfill Soil Samples

f R rm oAm pm gw

® The reported oil value for this sample

is not oil, but sulfur.

RFBabcock/jmp

07-28-80

% 011
Sample pH extraction)
Boring No. Sample No. Depth

3 4 9-10.5' 9.0 <.05
3 5 11,.5-13' 6.6 1.75
4 3 6.5-8' 7.0 €.55
4 6 14-15.5%" 6.9 7.85
5 5 11.5-13' 7.1 <.05
6 6 14-15.5' 10.5 0.60
7 5 11.5-13° 7.4 5.30
7 8 19-20.5" g.4 0.80
7 11 26.5-28' 11.0 0.10
7 12 28-30.5"' 11.2 <.05
12 3 6.5-8' 10.6 <.05
13 3 6.5-8' 7.3 6.90
13 10 24-25.5! 8.4 <.05
14 5 11.5-13° 8.0 1.70
14 10 24-25.5" 8.3 <,05
15 5 13.5-15"' 9.4 <.05
16 7 16.5-18' 7.1 38.3
17 1 1.5-3' 5.8 11.45
17 2 4-5.5' 8.3 30.9
17 3 6.5-8' 7.8 20.1
17 4 g-10.5' NMid 6" 7.8 7.80
17 4 9-10.5" Bttm 6" 7.8 16.0
18 4 8-10.5! 5.8 6.05
18 6 14-15.5' 7.5 0.85
18 8 19-20.5" 9.5 10.2
19 9 21.5-23" 8.5 <.05
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AMOC? Standard Oil Company (Indiana)
1> Naperville, IL 60566

September 18, 1980
R. D. Walker

Amoco Chemicals
Chicago, MC 4302

Analysis of P-10A Well Water 8/4/80--Wood River

We have completed the analysis of P-10A sent by E. Workman on 8/15/80.
Results are civen below in mg/1.

hY

Sample TOC coD Phenols S04 S

P-10A 150 278 0.03 46 <0.4

The analyses reported hereinwere done on Analytical Request number 10241-071.
The work was completed under Analytical Project 58-3501-09 at a cost of $196.
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Standard Oil Company (Indians)
Naperville, Illinois

R

August 22, 1980
R. D. Walker

Amoco Chemicals
Chicago, MC 4302

cnitor Well Samples - Wood River Landfill

We have completed the anaiysis of five samples sent by E. J. Sullivan
on July 31, 1980. Results are given below in =g/1.

Sample TOC (of0)) Phenol SO0 s™
P-1S 240 842 ' 0.25 32 <0.2
P-5 55 121  <.03 623 .0"
P-5S 272 491 0.07 949 " ’
P-6 34 42  0.06, 0.04 31, 27 "
P-16 413 990 22, 25 14 "

Duplicate analyses were run for sulfate on sample P-6 and phenol on samples
P-6 and P-16 because the results were considerably different than those
found on samples with these designations taken in-May 1980 and reported
in my letter of July 25. It was not possible to run duplicates on any
of the May samples because the extensive testing required did not leave

sufficient sample for reruns. S

" As noted with the May samples, tie."S" samples, denoting shallow wells

above the clay layer of the landfill, were generally more contaminated than
the deep well samples. A notable exception is sample P-16 which is equally
as contaminated as P-16S reported on in July. These two appear to be very
similar samples, perhaps indicating pmo clay barrier at this point,

The analyses reported herein were done on Analytical Request No. 10219-063
under Analytical Project 58-3501-09 at a cost of $853.

R.F Radeh

R. F. Babcock
Mail Station B-3
X5229

3mp

L. J. Duffy, B-3

E. G. Lesko, B-3

M. F. Oxenreiter, H-3

F. J. Piehl, B-5

E. J. Sullivan, Wood River









